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(54) Communication equipment 



(57) Communication equipment comprises a com- 
munication section 3 performing communication with 
other equipment via a public line, a local area network, 
or an infrared communication network, a resource infor- 
mation storing section 5 storing what format data equip- 
ment can handle, a data storing section 6 storing data 
to be transmitted, a data conversion section 7 convert- 
ing data so that the other party of communication can 
interpret it, a conversion table 8 storing whether current- 
ly held data can be converted to a form that the other 
party of communication can interpret, a conversion- 
means storing section 9 storing actual conversion 
means, and a negotiation section 10 knowing what the 
resource information of equipment of the other part is. 
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Description 

BACKGROUND OF THE INVENTION 

s 1. Field of the Invention 

The present invention relates to communication equipment, and more particularly to communication equipment 
which transmits and receives data such as character data, image data, and voice data via a network such as a public 
line network, a local area network (LAN) or an infrared communication network. 
10 The present invention also relates to terminal equipment, and more particularly to a telephone set capable of 

transmitting a digital code or a personal computer and a work station capable of handling an electronic mail which can 
be transmitted at real time. 

2. Description of the Related Art 

is 

In the data communication using a network, the transmitting side knows the data processing ability and the function 
on the receiving side in advance and transmits data in accordance with the ability and the function. For example, in 
TV broadcasting the broadcasting station side transmits a signal in the form adapted to the ability of a terminal (tele- 
vision). In this method, when a single data format can be assumed, there is no problem. But, when a wide variety of 

20 formats exists and a terminal can interpret only some of the formats, there is the problem that data cannot be received. 
This is because, when a terminal equipment on the transmitting side assumes a predetermined form and transmits 
data, a terminal equipment on the receiving side is often unable to interpret the predetermined form. 

Also, facsimiles are known as a more advanced form than a television. In the facsimiles, information such as at 
what communication speed the data communication can be performed is transmitted between the negotiation sections 

25 and then data is transmitted and received at communication speed and protocol that both facsimiles can handle. This 
method selects a communication protocol but does not change a data format. The problem caused by the fact that 
data formats are different, then, is solved. 

In a case where data to be handled is limited to color still images, Japan Patent Application Laying Open No. 
5-260242 discloses a method which eliminates this problem. In this method, a negotiation is made prior to data com- 

30 munication and data is transmitted after it is converted to a format which a receiving equipment can handle. 

The data which the aforementioned Japanese patent Application can handle, however, is only a color still image. 
No method for transmitting data other than still image data exists. Also, although data which will be handled is a color 
image, a description is made of only how to handle color. Also, no description is made of a difference in image size. 
In the case of, for example, character data, word processors have their own formats for storing texts or figures, 

35 so when data communication is performed between word processors different in format, some conversion is needed. 
Likewise, a portable terminal has its own format for storing addresses or schedules. Ideally it is desirable that these 
different formats are standardized to a sole common format. But, in fact when the standardization is difficult, some 
conversion means become necessary. The same is also true of other data. In the case of dynamic images, an AVI 
format (Microsoft) and a Quick Time format (Apple) exist in addition to a standard format such as an MPEG1 and an 

40 MPEG2. In the case of music, even when a waveform itself is transmitted, there is room for selection about a sampling 
frequency or bit accuracy of one sample, and there are also some cases where transmission is performed with code 
information such as MIDI. It is desirable that communication equipment have an ability which can interpret the same 
format mutually, but when data communication is performed between different kinds of equipment, this assumption is 
not always established. It is desirable therefore that a negotiation be made between the sending side and the receiving 

45 side prior to data communication and that a sending equipment convert data to a format that a receiving side can 
handle and then transmit the converted data. Even if transmission is possible as a format, a memory capacity on the 
receiving side can be problematic. 

Incidentaly, answering machines storing voice on a tape or a semiconductor memory have hitherto been used as 
a means for storing phone calls received during one's absence. Also, Japanese Patent Application Laying Open No. 

50 5-260176 discloses a method of selecting and displaying any of messages previously stored. These methods are 
means of communication where voice is basically transmitted, and when the other party of communication is absent, 
voice is stored as a message, or a message is selected from limited messages and displayed on the terminal of the 
other party. Furthermore, Japanese Patent Application Laying Open No. 6-152751 discloses a method where a sender 
can selectively leave or transmit messages when the other party is absent. 

55 An electronic mail is known as a means for performing a storage type communication different from a phone call. 

The electronic mail is basically designed for storing messages by way of a personal computer or a work station and is 
not designed for transmitting messages at real time. The electronic mail is mainly transmitted by code. Since this 
electronic mail is basically done with code information, a return message can be made simple. A wide variety of elec- 
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tronic mail has been developed as disclosed in Japanese Patent Application Laying Open No. 5-37554. Also, Japanese 
Patent Application Laying Open No. 6-77995 discloses a system provided with a function sending a control signal to 
an exchange so that a phone call can be replied with respect to the message transmitted by electronic mail. In addition, 
Japanese Patent Application Laying Open No. 6-121 051 discloses a system where the connection to both of local area 
5 network (LAN) and public telephone network can be made in order to perform the functions of an electric mail and a 
phone call at the same time. 

Furthermore, Japanese Patent Application Laying Open No. 5-49024 discloses a system where picture images, 
voice, and files are transmitted from the same terminal by use of integrated services digital network (ISDN). 

In the answering machine a voice message is recorded and left when the other party of communication is absent, 
10 and when the other party desires to hear the recorded message from outside, the message is reproduced by inputting 
a reproduction command to the answering machine (or exchange with a message function) from the telephone in that 
place. But in a case where a large number of messages are left, it is impossible to hear all the messages at one time 
and therefore it takes a long time to hear each message. 

Also, even in the method where a sender can selectively leave or transmit messages when the other party is 
15 absent, it takes a certain time to hear all voice messages and it is difficult to select necessary or important messages. 

SUMMARY OF THE INVENTION 

The present invention has been made in order to overcome the problems described above. It is accordingly a 
20 principal object of the present invention to provide communication equipment which is capable of performing data 
communication even when data formats are different. 

Another objective of the present invention is to provide a terminal equipment which is capable of displaying infor- 
mation received at the time of absence as character information and transmitting information to a selected person by 
a single operation. 

25 To achieve this end, there is provided according to the present invention communication equipment for transmitting 

and receiving information including all or some of characters, images, figures, voice, music data, and digitized data, 
comprising (1) resource information storing means for storing information on a resource comprising hardware and 
software for processing data, (2) negotiation means for communicating with other communication equipment on a 
receiving side to judge if said other communication equipment on the receiving side has the same resource, and (3) 

30 conversion means which, when said other communication equipment does not have the same resource, performs data 
conversion, based on a conversion table stating conversion means for converting data to be transmitted to data that 
said other communication equipment on the receiving side can process. 

According to the communication equipment of the above, hardware and software information is stored by means 
of the resource information storing means. Also, prior to data transmission, the negotiation means communicates a 

35 receiving side to judge if the receiving side has the same resource. Furthermore, when the equipment does not have 
a resource for processing transmission data, the conversion means performs data conversion, based on a conversion 
table stating conversion means for converting data to be transmitted to data that can be processed with the resource 
of the receiving side. With this, the difference in hardware, software, and data format between equipment is absorbed 
and therefore users can always receive or transmit optimum data independently of the difference. 

40 In a preferred form, the communication equipment further comprises performance evaluation value storing means 

for storing a performance evaluation value representative of calculation performance of said communication equipment, 
and performance comparing means for comparing said performance evaluation value of said communication equipment 
with a performance evaluation value of said other communication equipment on the receiving side. The performance 
evaluation value of said communication equipment and the performance evaluation value of said other communication 

45 equipment on the receiving side are compared, and said data conversion is performed with one of said communication 
equipment which is superior in performance evaluation value. 

According to the communication equipment above, a performance evaluation value representative of calculation 
performance of a communication equipment is stored by the performance evaluation value storing means, and the 
performance evaluation value on the sending side and the performance evaluation value on the receiving side are 

50 compared by the performance comparing means. In a case where conversion of a data format is necessary when 
performing data communication and also where both the sending side and the receiving side can perform the conver- 
sion, calculation performances are compared and the data conversion is performed with one of the communication 
equipment which is superior in performance. With this, the communication time, including the format conversion, can 
be shortened. 

55 In another preferred form of the invention, the communication equipment further comprises original-address storing 

means for storing where original data exists with respect to each data, and original-address adding means for adding, 
at the time of communication, information on where original data exists. When said original data is desired to be obtained 
at said other communication equipment on the receiving side, said original data is obtained from the other communi- 
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cation equipment having said original data, based on an instruction from a user. 

According to the communication equipment above, where original data exists with respect to each data is stored 
by the original-address storing means, and information on where original data exists is added at the time of commu- 
nication by the original-address adding means. When the original data is desired to be obtained at the equipment on 
5 the receiving side, the original data is obtained from the equipment having the original data, based on an instruction. 

In stilt another preferred form according to the the invention, said conversion table and said resource information 
storing means are a writable medium. 

According to the communication equipment above, said conversion table and said resource information storing 
means are a writable medium. With this, new resource information can be readily added. 
10 in a further preferred form according to the invention, the communication equipment further comprises conversion 

requesting means for requesting data conversion of a third communication equipment differing from said communica- 
tion equipment and said other communication equipment on the receiving side, and conversion accepting means for 
accepting conversion from the other communication equipment. When data cannot be converted at said communication 
equipment to a form that said other communication equipment on the receiving side can process, data conversion is 
is requested of said third communication equipment and the converted data is sent to said other communication equip- 
ment on the receiving side. 

According to the communication equipment above, data conversion is requested of a third equipment by the con- 
version requesting means, and data conversion from other communication equipment is accepted by the conversion 
accepting means. When data cannot be converted at the sending side to a form that the receiving equipment can 

20 interpret, data conversion is requested of the third equipment and the conversion result is sent to the receiving equip- 
ment. With this, format conversion which cannot be performed by the sending and receiving sides can be performed. 

In a further preferred form according to the invention, the communication equipment further comprises communi- 
cation time estimating means for estimating a communication time needed for data transmission for each of various 
data conversions, display means for displaying an evaluation time of said communication time for each said data 

25 conversion, and selection means for selecting an arbitrary method based on information on the kind of said data con- 
version and said communication time displayed on the said display means. 

According to the communication equipment above, a communication time needed for data transmission for each 
of various data conversions is estimated by the communication time estimating means. When data is transmitted or 
received, an evaluation time of said communication time is displayed for each data conversion by the display means. 

30 An arbitrary method is selected based on information on the kind of the data conversion and the communication time 
displayed on the said display means, by the selection means. Therefore, users are able to select an appropriate con- 
version method. 

In a further preferred form according to the invention, the communication equipment further comprises output- 
information storing means for storing information including software for processing current data to be transmitted. When 
35 said other communication equipment does not have said information including software for processing current data 
but communication equipment on a sending side has said information, said information is transmitted together with 
said current data. 

According to the communication equipment above, the information, including software for processing current data 
to be transmitted, is stored by the output-information storing means. In a case where the output information is trans- 
mitted and received by the output-information storing means and also where the receiving side does not have the 
information, including software for outputting or processing data, and the sending side has the information, the infor- 
mation is transmitted together with data. Therefore, data can be processed without performing conversion. 

In accordance with the present invention, the foregoing objective is also accomplished by a terminal equipment 
for transmitting and receiving a message consisting of data such as voice, characters, and figures, and a code con- 

45 trolling an operation of a terminal, comprising absence judging means which, when a message is received, judges that 
a user is absent; transmitting means which, when the user is judged to be absent by said absence judging means, 
automatically transmits an absence message to a sender of the received message; secondary storage means for 
storing transmission messages, reception messages, a history of transmission sand receptions, and data characteristic 
to senders; and display means for displaying said history stored in said secondary storage means as character infor- 

50 mation. 

In the terminal equipment above, the absence judging means judges if a user is absent, when a message is 
received. If a user is judged to be absent, the transmitting means will automatically transmit an absence message to 
a sender of the received message. With this, the sender of the message which was received when the user is absent 
is notified that the message was automatically received and that the user is absent. The secondary storage means 
55 stores transmission messages, reception messages, a history of transmissions and receptions, and data characteristic 
to senders. The display means displays said history stored in said secondary storage means as character information. 
With this, the user can view the history of the transmitted and received messages in character and also only necessary 
information quickly. 
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In a preferred form of the invention, the terminal equipment further comprises code information control means 
which, when the user selects the other party of transmission from said history displayed on said display means, provides 
control so that a message is transmitted by use of said data stored in said secondary storage means. 

In the terminal equipment above, when the user selects the other party of transmission from said history displayed 
s on said display means, the code information control means provides control so that a message is transmitted by use 
of said data stored in said secondary storage means. With this, the user is able to transmit a message with a single 
operation where the other party of transmission is selected. 

In another preferred form of the invention, the terminal equipment further comprises fixed-pattern storage means 
for storing a plurality of patterns of said absence message. 
10 in the terminal equipment above, a plurality of patterns of said absence message are stored in the fixed-pattern 

storage means. With this, an appropriate absence message pattern can be transmitted according to the other party 
and the contents of the received message. 

In still another preferred form of the invention, the terminal equipment further comprises message editing means 
for a user to make said absence message. 
is Furthermore, in the terminal equipment above, the user is able to make his own message by the message editing 

means. With this, an appropriate absence message can be transmitted according to the other party and the contents 
of the received message, and when the user knows that the other party is absent, the user is able to send various 
kinds of messages. 

In a further preferred form of the invention, the terminal equipment is characterized by that said code information 
20 control means receives a message including a code requesting communication and provides control so that commu- 
nication with a sender is performed when the user selects performing communication. 

In the terminal equipment above, the code information control means receives a message including a code re- 
questing communication and provides control so that communication with a sender is performed when the user.selects 
performing communication. With this, at the same time a message is transmitted, a communication with the other party 
25 can be easily performed. 

In a further preferred form of the invention, the terminal equipment is characterized by that said code information 
control means provides control so that when a message is displayed, a message including a code requesting commu- 
nication is displayed on said display means, and when the user selects performing communication, communication 
with a sender is performed. 

30 Moreover, in the terminal equipment above, the code information control means provides control so that when a 

message from the other party is displayed, a message including a code requesting communication is displayed on 
said display means, and when the user selects performing communication, communication with the other party is 
performed. With this, the communication with the other party can be easily performed while viewing the message. 
In a further preferred form of the invention, the terminal equipment is characterized by that said secondary storage 
35 means stores data, which the user inputs, in the same data form as said absence message. 

In the terminal equipment above, the data that the user inputs is stored in the same data form as the absence 
message by the secondary storage means. With this, information related with a message can be processed at the 
same time. 

Further objects and advantages of the present invention will be apparent from the following description of the 
40 preferred embodiments of the present invention as illustrated in the accompanying drawings 

BRIEF DESCRIPTION OF THE DRAWINGS . 

FIG. 1 is a block diagram showing a first embodiment of the communication equipment; 
45 FIG. 2 is a flowchart showing the operation of the embodiment of the communication equipment; 

FIG. 3 is a diagram showing an example of transmission data; 

FIG. 4 is a block diagram showing a second embodiment of the communication equipment according to the present 
invention; 

FIG. 5 is a flowchart showing the operation of the second embodiment of the communication equipment; 
50 FIG. 6 is a block diagram showing a third embodiment of the communication equipment according to the present 

invention; 

FIG. 7 is a flowchart showing the operation of the third embodiment of the communication equipment; 
FIG, 8 is a block diagram showing a fifth embodiment of the communication equipment; 
FIG. 9 is a flowchart showing the operation of the fifth embodiment of the communication equipment; 
55 FIG. 10 is a flowchart showing the operation of the fifth embodiment of the communication equipment; 

FIG.. 11 is a block diagram showing a sixth embodiment of the communication equipment; 
FIG. 12 is a flowchart showing the operation of the sixth embodiment of the communication equipment; 
FIG. 1 3 is a block diagram showing a seventh embodiment of the communication equipment; and 
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FIG. 14 is a flowchart showing the operation of the seventh embodiment of the communication equipment; 

FIG. 15 is a block diagram showing a first embodiment of the terminal equipment of the present invention; 

FIG. 16 is a first flowchart showing the operation of the first embodiment; 

FIG. 17 is a second flowchart showing the operation of the first embodiment; 
s FIG. 18 is a diagram showing an example of the message of absence of the first embodiment; 

FIG. 1 9 is a diagram showing an example of the display for inputting a message of the first embodiment; 

FIG. 20 is a diagram showing an example of the display of a history of the first embodiment; 

FIG. 21 is a flowchart showing the absencemessage storing operation in a second embodiment of the terminal 

equipment of the present invention; 
10 FIG. 22 is a diagram showing an example of the absence message of the second embodiment; 

FIG. 23 is a flowchart showing the message making operation in a third embodiment of the terminal equipment of 

the present invention; 

FIG. 24 is a diagram showing an example of the absence message made in the third embodiment; 
FIG. 25 is a diagram showing the structure of the absence message made in the third embodiment; FIG. 26 is a 
f£ diagram showing an example of the codes of the third embodiment; 

FIG. 27 is a flowchart showing the operation of a fourth embodiment of the terminal equipment of the present 
invention; 

FIG. 28 is a diagram showing an example of the transmission data of the fourth embodiment; 
FIG. 29 is a diagram showing an example of the display for setting a request of talking of the fourth embodiment; 
20 FIG. 30 is a flowchart showing the operation of a fifth embodiment of the terminal equipment of the present inven- 

tion; 

FIG. 31 is a diagram showing an example of the transmission data of the fifth embodiment; 

FIG. 32 is a flowchart showing the operation of a sixth embodiment of the terminal equipment of the present 

invention; 

25 FIG. 33 is a diagram showing an example of the display for inputting a memo of the sixth embodiment; 

FIG. 34 is a block diagram showing the second embodiment of the terminal equipment of the present invention; and 
FIG. 35 is a block diagram showing the third embodiment of the terminal equipment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 

. A first preferred embodiment of communication equipment will hereinafter be described while referring to the ac- 
companying drawings. 

The communication equipment of this embodiment comprises a control section 4 as control means for controlling 
each section, as shown in FIG. 1 . To the control section 4 there is connected, through a bus line 20, a display section 

35 1 as image display means for a still image and a dynamic image in a text form, a voice output section 2 as voice output 
means for outputting music or voice, a communication section 3 as communication means for performing communi- 
cation with other equipment via a public line, a local area network, or an infrared communication network, and an input 
section 21 as selection means for inputting an instruction. Furthermore, to the bus line 20 there is connected a resource 
information storing section 5 as resource information storing means for storing what format data equipment can handle, 

40 a data storing section 6 for storing data to be transmitted, and a data conversion section 7 as data conversion means 
for converting data so that the other party of communication can interpret it. Moreover, to the bus line 20 there is 
connected a conversion table 8 as conversion table means for storing information as to whether currently held data 
can be converted to a form that the other party of communication can interpret, a conversion-means storing section 9 
as conversion-means storing means for storing actual conversion means, and a negotiation section 10 as negotiation 

45 means for knowing what the resource information of equipment of the other part is. 

Note that it has been supposed in the aforementioned construction that data received is seen or heard by a person, 
but the received data does not need to be output particularly to a person and therefore the output section may be 
replaced with a processing section. Also, data to be received is not limited to voice, music, images, and characters but 
it may be data of spread sheet software, data of computer aided design (CAD), or data of LSI wiring if the data is a 

so digital numerical string which is fixed in form. In such a case, the voice output section of FIG. 1 is replaced with a data 
processing section. 

Now, the operation of this embodiment will be described along a flowchart of FIG. 2. 

In step S1 transmission data is set and in step S2 a destination of transmission is set. In step S3 a transmission 
request is sent to the other party of transmission that was set in step S2, and in step S4 whether the connection is 
55 successful is judged. If the connection fails, instepSH the communication will be ended. If the connection is successful, 
in step S5 the resource information that a terminal of the other party of transmission has will be received. In step S6 
the user selects an arbitrary conversion method by the input section 21 in reference to the conversion table 8. In step 
S7 whether there is the selected conversion method is judged. Of course, even when data does not need to be con- 
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verted, the data is judged as being convertible. If there is not the selected conversion method, in step S8 that effect 
will be displayed on the display section 1 and in step S11 the communication will be ended. In this case the commu- 
nication ends, but when different formats are used in one data, for example, when characters and still images exist 
together, some of them (for example, only characters) can be transmitted. In such a case, the communication does 

s not end and only what can be transmitted may be transmitted. If there is the selected conversion method, in step S9 
the data will be converted so that it can be interpreted by the receiving side. When conversion is unnecessary, nothing 
is done. In step S10 the converted data is transmitted and in step S11 the communication is ended. 

In the receiving side, in step S12 the transmission request waits for a chance for data to be accepted In step S13 
the transmission request is accepted and whether the connection was established is determined. When the connection 

10 is not established, the transmission request waits for a chance again for data to be accepted. When the connection is 
established, in step S14 the resource information that the receiving side equipment has is transmitted. In step S15 the 
data in the form that the receiving side can interpret is received and in step S16 the communication is ended. 

While in the aforementioned flow the data conversion has been performed at the sending side, the conversion 
may be performed at the receiving side. Also, while it has been described in the aforementioned flow that the side 

is generating a call transmits data, of course that side may receive data. This is true of the following embodiments. Note 
that if the resource information of the other party of communication continues stored even after the end of the com- 
munication, the negotiation will not be needed from the next communication. In such a case, when the resource infor- 
mation of the other party is changed for some reasons, it is necessary to inform of the change. In addition, if there is 
a function copying the output form of other types of machines and the resource information of the other party has been 

20 stored, in which form the other party sent data can be confirmed before or after transmission. 

An example of transmission data is shown in FIG. 3. This example contains TEXT 1, TEXT 2, IMAGE 1, and 
SOUND 1 . In this case, data is transmitted, for example, in a form such as that shown in Table 1 . In this example, a 
format is specified following a key ##. The first data of this example is TEXT1 which is a text written in EUC code. Next, 
still image data of JPEG is stored. Next after the next, music data in the form of MIDI and finally a text in the form of 

25 EUC are stored. 

Table 1 
##EUC TEXT 
This is a text. 

##JPEG 
(JPEG data) 

##MIDI SOUND 
(MIDI data) 



30 



35 



##EUC TEXT 
The end of the test. 



An example of data converted by the aforementioned conversion method is shown in Table 2. 
The text is converted from EUC code to SJIS (shift J IS) code. The JPEG data is converted to bit map data. The 
MIDI remains unconverted. 

45 Table 2 

##SJIS TEXT 
This is a text. 



##BITMAP 
(BITMAP data) 

##MIDI SOUND 
(MIDI data) 

##SJIS TEXT 
The end of the test. 
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Table 3 shows an example of the resource information files that equipment has. This example shows that EUC 
texts, BITMAT, and MIDI can be interpreted. That is, only what can be interpreted can be transmitted and received. As 
shown in this example, it is desirable that address data and schedule data also be registered as resource information. 
By making a conversion program, addresses and schedules different by the type of machine can be converted without 
s making users conscious. 

Table 3 
EUC TEXT 
BITMAT (640 x 480) 
10 MIDI 

JPEG 
TIFF 

ZAURUS ADDRESS 
15 ZAURUS SCHEDULE 

ZAURUS MEMO 
LOTUS 1-2-3 
SHOIN WP 

20 

Table 4 shows an example of a conversion table. This example is stated in the form of a format before conversion, 
a convertible format 1 , a convertible format 2, ... . 

25 Table 4 



EUC TEXT: SJIS TEXT, JIS TEXT 

30 

SJIS TEXT: EUC TEXT, JIS TEXT 



JIS TEXT: EUC TEXT, JIS TEXT 



35 TIFF: BITMAP, *JPEG 

JPEG: BITMAP, TIFF 
BITMAP: *JPEG, TIFF 

40 

Note that the "* u , added before the name of a format, denotes irreversible conversion. The irreversible conversion 
is referred to as conversion where an A is converted to a B and the B cannot be restored completely to the original A 
when the B is again converted to the A. In other words, the irreversible conversion is referred to as conversion where 
part of original information is lost when converted. The irreversible conversion does not relate to the first embodiment 

45 of the present invention. The conversion used herein means an operation which creates another data by use of original 
data or accompanying information, for example, file names, creation dates, and data preparation device addresses. 
An operation, where original data which is an image is replaced only with the address of a machine having the original 
data, the file name of the image, and the size of theheightand width of the image, is also called conversion. Likewise, 
an operation which extracts one or several sheets of still image from dynamic image data to create data is also con- 

50 version. 

Now, a second embodiment of communication equipment will be described while referring to the accompanying 
drawings. Note that the same reference numerals will be applied to the same constitutional parts as FIG. 1 and therefore 
a description is omitted. 

The communication equipment of this embodiment is provided with a performance evaluation storing section 11 
55 as performance evaluation value storing means representing a performance of conversion of the machine type of the 
equipment and a performance comparing section 12 as performance comparing means for comparing the conversion 
performance of the machine type with a performance evaluation sent from the machine type of the other party of 
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communication, as shown in FIG. 4. 

Now, the operation of this embodiment will be described along a flowchart of FIG. 5. 

In step S21 transmission data is set and in step S22 a destination of transmission is set. In step S23 a transmission 
request is sent to the other party of transmission that was set in step S22, and in step S24 whether the connection is 

s successful is judged. If the connection fails, in step S34 the communication will be ended. If the connection is successful, 
in step S25 the resource information that a terminal of the other party of transmission has will be received. In step S26 
the performance evaluation value of the other party of transmission is received. In step S27 a conversion method is 
selected by an input section 21 in reference to a conversion table 8. In step S28 whether there is the selected conversion 
method is judged. Of course, even when data does not need to be converted, the data is judged as being convertible. 

10 if there is not the selected conversion method, in step S29 that effect will be displayed on the display section 1 and in 
step S34 the communication will be ended. In this case the communication ends, but when different formats are used 
in one data, for example, when characters and still images exist together, some of them (for example, only characters) 
can be transmitted. In such a case, the communication does not end and only what can be transmitted may be trans- 
mitted. If there is the selected conversion method, in step S30 the performance evaluation value of the machine type 

is on the sending side and the performance evaluation value of the equipment on the receiving side will be compared. 
In step S31 whether the performance evaluation value of the machine type on the sending side is better than that of 
the equipment on the receiving side is judged. If the performance evaluation value of the machine type on the sending 
side is high, in step S32 the data will be. converted in the sending side so that it can be interpreted by the receiving 
side. When conversion is unnecessary, nothing is done. In step S33 the converted data is transmitted and in step S34 

20 the communication is ended. 

On the other hand, in the receiving side, in step S35 the transmission request waits for a chance for data to be 
accepted. In step S36 the transmission request is accepted and whether the connection was established is determined. 
When the connection is not established, the transmission request waits for a chance again for data to be accepted. 
When the connection is established, in step S37 the resource information that the receiving side equipment has is 

25 transmitted. In step S38 the performance evaluation value is transmitted. In step S39 the data is received. In step S40 
the resource information and the format of current data are compared and whether conversion is necessary is judged. 
If "YES," in step S41 conversion will be performed. In step S42 the communication is ended. 

While in the aforementioned flow a performance evaluation value has been received before selecting the conver- 
sion method, of course the performance evaluation value may be received after data is judged to be convertible. Also, 

30 the performance evaluation value is not only a single value, but it is desirable that the value is stored for each conversion 
method. Depending upon the performance of a machine type, there are some cases where some conversions can be 
performed at relatively high speeds, but other conversions are performed at relatively low speeds. Therefore, if per- 
formance is stored for each conversion method, a comparison of conversion speed with respect to current necessary 
conversion will become possible and conversion can be processed more efficiently. Also, while in this example the 

35 performance evaluation value has been previously measured and set by a speed measuring program, the performance 
evaluation value may be dynamically changed according to the load of a device, for example, when a plurality of 
programs run and the load of a CPU is large. In such a case, a converting operation will not be performed in a machine 
type whose load is larger, if possible. It is possible for the user to specify which set of equipment is going to convert 
data, independently of the size of the load of a CPU. In this case, even when both equipment can convert data, it is 

40 possible at all times for the machine to request the user to inquire the machine to specify which set of equipment is 
used. It is also possible to store, for example, "If equipment of the other party is X, then conversion will be performed 
at the other party side" in advance. 

Now, a third embodiment of the communication equipment will be described while referring to the accompanying 
drawings. Note that the same reference numerals will be applied to the same constitutional parts as FIG. 1 and therefore 

45 a description is omitted. 

the communication equipment of this embodiment is provided with an address-identifier storing section 22 as 
original- address storing means for storing where original data is with respect to previously received data and an 
address-identifier adding section 23 as original-address adding means for adding an address of equipment on a sending 
side and an identifier for specifying data to current data to be transmitted, as shown in FIG. 6. The address-identifier 

50 storing section 22 is constructed so that, when currently stored data is exactly the same as the original data or the 
original data can be restored by some conversion, nothing is stored. 

Now, the operation of this embodiment will be described along a flowchart of FIG. 7. 

In step S51 transmission data is set and in step S52 a destination of transmission is set. In step S53 a transmission 
request is sent to the other party of transmission that was set in step S52, and in step S54 whether the connection is 
55 successful is judged. If the connection fails, in step S63 the communication will be ended. If the connection is successful, 
in step S55 the resource information that a terminal of the other party of transmission has will be received. In step S56 
a conversion method is selected by an input section 21 in reference to a conversion table 8. In step S57 whether there 
is the selected conversion method is judged. Of course, even when data does not need to be converted, the data is 
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judged as being convertible. If there is not the selected conversion method, in step S58 that effect will be informed to 
the user and in step S63 the communication will be ended. In this case the communication ends, but when different 
formats are used in one data, for example, when characters and still images exist together, some of them (for example, 
only characters) can be transmitted. In such a case, the communication does not end and only what can be transmitted 
s may be transmitted. If there is the selected conversion method, in step S59 the data will be converted. In step S60 
whether the conversion in step S59 is a reversible conversion or an irreversible conversion is judged. If the conversion 
in step S59 is an irreversible conversion, in step S61 the original address of the data and data identifier will be added 
to transmission data. 

Note that the judgment of whether the conversion in step S59 is a reversible conversion or an irreversible conversion 
10 is stated in the conversion table of Table 4 in advance. In this way, the judgment can be realized. The address is a 
communication address for accessing equipment which has the original data before conversion. The identifier is a 
code for specifying which of data of the equipment the original data is. In a normal file system, the code may consist 
of a directory path and a file name. But, when the code is constituted only by a directory path and a file name, it cannot 
be found only by changing the file name. Therefore, it is desirable that a code such as always matching with data be 
is adopted. Also, it is desirable that the format information of the original data be added at the same time. In step S62 
the converted data is transmitted and in step S63 the communication is ended. 

On the other hand, in the receiving side, in step S64 the transmission request waits for a chance for data to be 
accepted. In step S65 the transmission request is accepted and whether the connection was established is determined. 
When the connection is not established, the transmission request waits for a chance again for data to be accepted. 
20 When the connection is established, in step S66 the resource information that the receiving side equipment has is 
transmitted. In step 67 data is received and in step 68 the communication is ended. 

The present invention is applied, for example, as follows. Suppose there are three kinds of equipment A, B, and 
C. The equipment A and C are the same in ability and are, for example, personal computers. The equipment B is 
inferior in performance to the equipment A and C and is, for example, a portable terminal. Data X exists in the equipment 
25 A. When the data X is sent from the equipment A to the equipment B, the data X is converted to a format different from 
this data X by the equipment A or B because the equipment B does not have an ability to interpret the data X. Let the 
converted data be data X*. Assuming the conversion performed here is an irreversible conversion, then an address of 
the equipment A holding the original data X and an identifier for specifying the original data X in the equipment A are 
added according to the present invention to the converted data X 1 . In the equipment B, the converted data X' is inter- 
so preted and an output (display) is performed. Furthermore, assume that the equipment B transmits the converted data 
X' to the equipment C. When the equipment C has an ability to interpret both the converted data X' and the format of 
the original data X, there is the possibility that a user desires to have the original data X rather than the converted data 
X" where part of information has been lost. In such a case, since the data X' includes the address of the equipment A 
where the data X exists and also the identifier specifying the data X by the present invention, the equipment C can 
35 request the equipment A to send the data X. For example, this is a case such that the data X is a color image compressed 
by JPEG and the data X 1 is black-and-white bit map data. In the equipment C, when the data X is output, it is desirable 
that the effect that another original data exists is displayed at the same time and also the equipment C can communicate 
with the equipment A by a quick operation and output original data. Also, while it has been described in this example 
that only a single original address is added, addresses of all equipment through which data has passed as a history 
40 of transmission may be added. For electronic mail of an internet, the addresses of computers which have been passed 
are all added to the electronic mail. 

In the aforementioned description, original data cannot be obtained if the data is irreversibly converted and deleted 
in the equipment which transmitted the data, but if transmission histories are all added, data could be requested of 
other equipment even if the data were deleted. Also, even in the case of irreversible conversion, the original data before 
45 conversion may be transmitted together with the data after conversion. In this case, the amount of data is increased, 
but since original data is stored at all times, there is no need to perform new communication when the original data is 
needed. 

Now, a fourth embodiment of the communication equipment will be described while referring to the accompanying 
drawings. 

50 The feature of the communication equipment of this embodiment is to constitute the conversion table 8 and the 

conversion-means storing section 9 of FIG. 1 by a writable medium. With this, even if a new format was generated, 
means converting a new format to an existing interpretable format could be added later and this embodiment could 
cope with a new format. 

Now, a fifth embodiment of the communication equipment will be described while referring to the accompanying 
55 drawings. Note that the same reference numerals will be applied to the same constitutional parts as FIG. 1 and therefore 
a description is omitted. 

The communication equipment of this embodiment is provided with a conversion requesting section 24 as con- 
version requesting means for requesting format conversion of a third equipment and a conversion request accepting 
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section 25 as conversion accepting means for accepting a conversion request, as shown in FIG. 8. 
Now, the operation of this embodiment will be described along a flowchart of FIG. 9. 

In step S71 transmission data is set and in step S72 a destination of transmission is set. In step S73 a transmission 
request is sent to the other party of transmission that was set in step S72, and in step S74 whether the connection is 

s successful is judged. If the connection fails, in step S83 the communication will be ended. If the connection is successful, 
in step S75 the resource information that a terminal of the other party of transmission has will be received. In step S76 
a conversion table 8 is referred to and a conversion method is selected by an input section 21 . In step S77 whether 
there is the selected conversion method is judged. Of course, even when data does not need to be converted, the data 
is judged as being convertible. If the transmitting and receiving sides do not have the selected conversion method, in 

10 step S78 the conversion will be requested of a third equipment. This request will be described later. In step S79 whether 
the conversion request is successful is judged. If the conversion fails, in step S80 a display of inconvertibility will be 
output and in step S83 the communication will be ended. If the performance evaluation value of the machine type on 
the sending side is high, in step S81 the data will be converted in the sending side so that it can be interpreted by the 
receiving side. When conversion is unnecessary, nothing is done. In step S82 the converted data is transmitted and 

is in step S83 the communication is ended. 

On the other hand, in the receiving side, in step S84 the transmission request waits for a chance for data to be 
accepted. In step S85 the transmission request is accepted and whether the connection was established is determined. 
When the connection is not established, the transmission request waits for a chance again for data to be accepted. 
When the connection is established, in step S86 the resource information that the receiving side equipment has is 

20 transmitted. In step 87 the data in the form that the receiving side can interpret is received. In step S88 the communi- 
cation is ended. 

Now, the conversion request in step S78 will be described along a flowchart of FIG. 10. 
In step S91 transmission data is set and in step S92 a destination of the conversion request is set. In step S93 
the destination of the conversion request is called. In step S94 whether the connection is successful is judged. In step 

25 S95 the conversion request is transmitted. The conversion request states the format before conversion and the format 
after conversion. In step S96 the result of whether a terminal of the destination can perform the requested conversion 
is received. In step S97 whether the conversion is possible is determined. In step S98 inconvertibility is set as a result 
of the conversion request. In step S99 the inconvertibility is displayed and in step S103 the communication is ended. 
Also, when in the aforementioned step S97 the conversion is determined to be possible, in step S 1 00 data for conversion 

30 is transmitted. In step S 101, the converted data is received. In step S102, a success of conversion is set as a result 
of the conversion request. In step S103 the communication is ended. 

On the other hand, in the receiving side, in step S104 the transmission request from other equipment waits for a 
chance for data to be accepted. In step S1 05 whether the communication was established is determined. In step S106 
the request of a sender is received. In step S107 whether the reception request is a conversion request is determined. 

35 When the reception request is a request other than a conversion request, in step S1 08 predetermined other processing 
is performed. In step S109 whether the transmitted conversion request is possible is judged. When the request is 
judged to be inconvertible, in step S1 10 the inconvertibility is sent. In step S1 11 convertibility is sent. In step S1 12 data 
for conversion is received. In step S11 3 conversion processing is actually performed. In step S114 the converted data 
is sent. 

40 - Note that, while in the aforementioned flow a conversion request has been output to another equipment in the 
middle of the process of transmission, of course it is desirable that the conversion request be output to another equip- 
ment after the first communication is interrupted once and then the first other party of transmission be again called out 
after conversion. For example, in a case where data is transmitted and received between two portable terminals different 
in type of machine, when the portable terminals themselves do not have a means of conversion, a conversion request 

45 is output according to the present invention to a third equipment, for example, a personal computer in order to perform 
conversion. In the aforementioned flow, the equipment on the sending side receives a result of conversion result after 
sending a conversion request and then the conversion result is sent to the receiving equipment. But, of course, equip- 
ment performing conversion may send the conversion result directly to the receiving side without sending the conversion 
result back to the sending side. In this case, when the conversion request or data is transmitted, it is necessary to send 

50 the address of a transmission destination to the equipment on the converting side at the same time. Also, it is desirable 
to convert a plurality of data by a single conversion request or to output a conversion request to a plurality of equipment 
rather than a single set of equipment. 

Now, a sixth embodiment of the communication equipment will be described while referring to the accompanying 
drawings. Note that the same reference numerals will be applied to the same constitutional parts as FIG. 1 and therefore 

55 a description is omitted. 

The communication equipment of this embodiment is provided with a communication time estimating section 26 
as communication time estimating means for estimating a communication time, including a data converting time, as 
shown in FIG. 11. 
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Now, the operation of this embodiment will be described along a flowchart of FIG. 12. 

In step S121 transmission data is set and in step S122 a destination of transmission is set. In step S123 a trans- 
mission request is sent to the other party of transmission that was set in step S122, and in step S124 whether the 
connection is successful is judged. If the connection fails, in step S137 the communication will be ended. If the con- 

s nection is successful, in step S1 25 a communication speed will be obtained. This is because the communication speed 
often changes depending upon the state of a line. In a modem, the communication speed is determined by normal 
training. Therefore, the rough estimation of the communication speed can be calculated after the training. But, since 
an error rate is not known completely, the communication speed becomes a roughly estimated numerical value. In step 
126 the resource information that the other party of the transmission has is received. In step S127 a conversion table 

10 8 is referred to and a conversion method is selected by an input section 21 . In step S128 whether there is the selected 
conversion method is judged. Of course, even when data does not need to be converted, the data is judged as being 
convertible. In step S129 inconvertibility is displayed and in step S137 the communication will be ended. When data 
is judged to be convertible, in step S130 the time needed for conversion is estimated. Even in this case, a complete 
estimation is difficult depending upon the kind of a conversion method or data. Therefore, in the case of standard data 

is size, the time needed for conversion is estimated by a numerical value previously stored for each conversion method 
and a method estimated from the amount of current data. In step S1 31 the data capacity after conversion is estimated. 
As with step S130, a complete estimation is difficult, but the rough value of the data capacity can be obtained from a 
standard numerical value by a rough estimation. In step S1 32 the rough estimation of the time needed for current data 
communication is obtained by an equation such as "data capacity after conversion/communication speed + conversion 

20 time." Also, if billing information is stored, it will be possible to present the rough estimation of a communication fee 
needed for communication to users. 

In step S133 the needed time obtained in step S132 is displayed, and the user can confirm whether the data is 
allowed to be sent. In step S134 whether the user allowed the data to be sent is judged. When the data is allowed to 
be sent, in step S135 the data is converted. In step S136 the converted data is transmitted and in step S137 the 

25 communication is ended. 

On the other hand, in the receiving side, in step S138 the transmission request waits for a chance for data to be 
accepted. In step S139 the transmission request is accepted and whether the connection was established is deter- 
mined. When the connection is not established, the transmission request waits for a chance again for data to be ac- 
cepted. When the connection is established, in step S140 the resource information that the receiving side equipment 

30 has is transmitted. In step S141 the data in the form that the receiving side can interpret is received. In step S142 the 
communication is ended. 

Note that, when a plurality of conversion methods exists, it is desirable to display all or some of them so that a 
user can select one of them. When transmission data includes data different in kind, such as character and image 
data, only information for obtaining original data may be sent. For example, when a user tries to send data including 

35 characters and a dynamic image by way of a telephone line but determines that it takes too much time to send a 
dynamic image via a telephone line, information on the characters can be all transmitted and only an identifier of the 
dynamic image, which is address information for obtaining original data, can be sent. Note that, if in this case the 
positional relationship (coordinate information) between the characters and the image is sent together, at which position 
the image displayed can be displayed to a user when the characters are displayed. Also, in accordance with the afore- 

40 mentioned embodiment of claim 3, when a dynamic image is desired, the data is obtained by sending a transmission 
request. When a determination is required of a user, it is possible to state conditions in advance. In this case, it is 
possible for a user to set, for example, "Communication is not performed more than 10 minutes" or "Communication 
of more than ¥100 is not performed" in advance and select conversion meeting the conditions to perform communica- 
tion. Also, when data, including characters, images and music, is transmitted, it is desirable to first send what is smaller 

45 in amount of data. 

From experience, character data is small in amount of data and large in amount of information per unit (byte), as 
compared to image data. Therefore, by first sending what is smalt in amount of data, when communication is interrupted, 
the possibility that a great amount of information has arrived is high. Also, since demands such that image data is 
important depending upon usage are often different depending upon users, it is desirable that which data a user can 
50 send first can be set. 

Now, a seventh embodiment of the communication equipment will be described while referring to the accompanying 
drawings. Note that the same reference numerals will be applied to the same constitutional parts as FIG. 1 and therefore 
a description is omitted. 

The communication equipment of this embodiment is provided with an output-information storing section 27 as 
55 output- information storing means for storing information (for example, output software) for outputting or processing 
data and an output-information communication section 28 as output-information communication means for sending 
the information stored in the output-information storing section 27 to another equipment or obtaining output information 
from another equipment, as shown in FIG. 13. Note that in the aforementioned embodiments the output-information 
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storing section 27 exists as part of the display section or voice processing section. 

Now, the operation of this embodiment will be described along a flowchart of FIG. 14. 

In step S151 transmission data is set and in step S152 a destination of transmission is set. In step S153 a trans- 
mission request is sent to the other party of transmission that was set in step S152, and in step S154 whether the 

5 . connection is successful is judged. If the connection fails, in step S164 the communication will be ended. If the con- 
nection is successful, in step S155 the resource information that a terminal of the other party of transmission has is 
received. In this case, assume that the machine-kind of a receiving equipment has been stored in the resource infor- 
mation. In step S156 whether the data can be output or processed by the receiving equipment is judged with the 
resource information. When the receiving terminal cannot output data, in step S157 whether output information for a 

10 receiving equipment has been stored in the sending side is judged because the receiving side cannot output data. This 
judgment makes use of the machine-kind information of the resource information. When the sending side is judged to 
have stored the output information for a receiving terminal, in step S1 58 a transmission request of the output information 
is transmitted to the receiving equipment. In step S159 whether transmission is possible is received. In step S160 
whether transmission is possible is judged. When transmission is judged to be possible, in step S161 the output infor-. 

*s mation is transmitted. In step S162 data transmission is requested. In step S163 data is transmitted and in step S164 
the communication is ended. 

On the other hand, in the receiving side, in step S165 the transmission request waits for a chance for data to be 
accepted. In step S166 the transmission request is accepted and whether the connection was established is deter- 
mined. When the connection is not established, the transmission request waits for a chance again for data to be ac- 

20 cepted. When the connection is established, in step S167 the resource information that the receiving side equipment 
has is transmitted. In step S168 the transmission request is received. In step S169 whether the transmission request 
is a request for data or a request for output information is judged. When the request is judged to be a request for output 
information, in step S170 whether the output information is received is judged. This may be judged, for example, by a 
memory capacity or this can also be realized by inquiring of a user if the output information is received. When reception 

25 is judged to be impossible, in step S171 the impossibility of the reception is transmitted. When reception is judged to 
be possible, in step S172 the possibility of the reception is transmitted. In step S173 the output information is received. 

When in the aforementioned step S169 the transmission request is judged to be a request for data, in step S174 
data is received. In step S1 75 the communication is ended. 

For now assume that the sending side wants to send data X but the receiving side has no information for outputting 

30 or processing the data X. In this case, if the present invention is used, then the information for outputting the data X 
can be automatically sent from the equipment on the sending side to the receiving side and therefore the data can be 
output without preparing output information to the equipment on the receiving side in advance. For example, if infor- 
mation for outputting data at portable terminals are all stored in a single personal computer, software for outputting 
data will be automatically installed in portable terminals when the portable terminals receive data from the personal 

35 computer, without requiring the portable terminals to install the output software individually. Since the problem of a 
copyright occurs here, a copy enable flag or a copy inhibit flag is set on information for output and only the output 
information with a copy enable flag is copied. Also, a copy inhibit flag may be set on software copied once to prevent 
it from being copied again. 

In accordance with the aforementioned communication equipment of first embodiment, the hardware and software 
40 information (resource information) that communication equipment has is sent prior to data communication, and the 
data format of current data communication is compared with the resource information of the receiving side. When data 
conversion is necessary, data is transmitted after data conversion. Therefore, even if data formats were different, data 
communication could be performed. 

For example, assume that a portable terminal and a personal computer are interconnected via a public telephone 
45 line. Also assume that the music the personal computer has is an Ml Dl format and the portable terminal cannot interpret 
the MIDI data format and can output only a WAVE format. Even in this case, the respective resources are judged 
according to the present invention, and data can be sent after the MiDi format is converted to the WAVE format at the 
personal computer side (or portable terminal side). 

Likewise, even in a case where the schedule data format the personal computer has is different from that of the 
50 portable terminal, the present invention will automatically judge which format the respective machines can handle, if 
a conversion program is prepared. Accordingly, users are able to transmit and receive data without being conscious 
of the conversion. 

In accordance with the aforementioned communication equipment of second embodiment, in a case where both 
the sending side and the receiving side have an ability of conversion when conversion is performed, the communication 
55 time, including the conversion, can be shortened because the operational performances of equipment are compared 
and conversion is performed by the equipment whose performance is better. In the aforementioned example of first 
embodiment, whether conversion is performed at the personal computer side or the portable terminal side depends 
upon a mounting method. For example, when the conversion is much slower at the portable terminal side than at the 



13 



EP 0 719 016 A2 



personal computer side, performing the conversion at the portable terminal side is bad in conversion efficiency. There- 
fore, in the present invention, the conversion performance at the personal computer side and the conversion perform- 
ance at the portable terminal side are compared to perform conversion at the side having a better performance. 
In accordance with the aforementioned communication equipment of third embodiment, in a case where part of 
5 original data is lost due to conversion, the original data can be readily obtained by finding and sending information on 
where the original data exists. In the aforementioned example of second embodiment, when the MIDI format is con- 
verted to the WAVE format, it is impossible to restore the MIDI format. This is because, even if an image were further 
sent to another personal computer when the portable terminal has a WAVE format, the personal computer would not 
have an MIDI format. 

10 If the present invention is used, both the WAVE format and the original MIDI format will be held, or information on 

where the original MIDI format exists will be held. Therefore, even in a case where the original MIDI format is desired, 
it can be readily called out with a simple operation. 

In accordance with the aforementioned communication equipment of fourth embodiment, the resource information 
is stored in a writable memory medium. With this, resource information can be readily added by addition of a new 
is peripheral equipment or new software. 

In accordance with the aforementioned communication equipment of fifth embodiment, the format conversion that 
the sending and receiving equipments cannot perform can be performed because the present invention has a function 
requesting data conversion of a third equipment. In a case where, in the aforementioned example of first embodiment, 
neither the personal computer on the sending side nor the portable terminal on the receiving side can perform the 
20 conversion from MIDI to WAVE, data conversion can be made by use of the third equipment (for example, work station 
or personal computer). Format conversion is automatically requested of the third equipment and therefore users can 
transmit and receive data without being conscious of format conversion. 

In accordance with the aforementioned communication equipment of sixth embodiment, in a case where a plurality 
of kinds of conversions exist, an estimated value of the communication time for each conversion is presented to users 
25 prior to conversion. With this, users are able to select an appropriate conversion method. 

In accordance with the aforementioned communication equipment of seventh embodiment, in a case where the 
receiving side does not hold information such as software for processing data, data can be processed without conver- 
sion, because the information can be obtained from the sending side. 

Then the description is directed to embodiments of the terminal equipment of the present invention. 
30 A first embodiment of the terminal equipment of the present invention will hereinafter be described while referring 

to the accompanying drawings. 

The terminal equipment of this embodiment, as shown in FIG. 15, comprises a voice input section 31 for inputting 
voice, a character-figure input section 32 for inputting characters and figures, a voice output section 33 for outputting 
a sent voice, a selfvoice, or a synthesized sound from a terminal, and a display section 34 as display means for dis- 
35 playing sent characters, figures, and code data, a message from a terminal, or characters input by a user. The terminal 
equipment further comprises a communication section 35 for transmitting and receiving the voice, characters, and 
figures which were input by the user and the data or command prescored in a terminal, a secondary storage section 
36 as secondary storage means for storing the messages at the time of absence, the address data of a sender, a 
history of transmissions and receptions, an absence judging section 37 as absence judging means for judging that a 
40 user is absent, and a message transmitting section 38 as message transmitting means for transmitting a message 
consisting of a data part such as voice, figures, and characters, which is presented to a user on a receiving side, and 
a code part serving as a sort of program controlling a terminal on a receiving side. The terminal equipment further 
comprises a code information interpretation control section 39 as code information control means which, when a mes- 
sage generated by the message transmitting section of some other terminal is received, interprets the code contained 
45 jn the message, presents the data to a user, and controls the terminal, a memory 40 for storing information that is used 
in an operation, and a central processing unit (CPU) 41 for controlling the overall operation of the equipment. 

While an analog public line, iSDN, and LAN exist as a line for performing communication, in this embodiment the 
kind doesn't matter. In the judgment of the absence judging section 37, for example, a user can set an absence mode 
to a terminal in addition to the judgment that absence will be judged if a calling sound rings five times. Also, in interlock 
50 with personal schedule data the time of the conference on the schedule can be automatically set to an absence mode 
and a response of an absence can be output with respect to a transmission request. The message which is output by 
the message transmitting section 38 is not only transmitted when the other party is absent, but also serves as a message 
of an electronic mail with a control function. 

Now, the operation of this embodiment will be described with a flowchart of FIG. 16. In the figure, the left side 
55 shows the flow of the terminal on a transmitting side and the right side shows the flow of the terminal on a receiving side. 

First the flow on the transmitting side will be described. The other party of the transmission is first specified (step 
S181). The specification of the other party may be done by specifying a telephone number or specifying an address 
book displayed on a display with a pen. Next an actual communication with the other party is performed by the com- 
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munication section 35 (step S1 82). On a telephone, the connection with the telephone of the other party is established 
via an exchange, and on electric mail, the communication path with the computer of the other party is established. 
Then, the code of "Call OK" or "Call not OK", transmitted from the terminal of the other party of a call, is received (step 
S183). The "Call OK" is the state where a sender can directly make a call to the other party, and the "Call not OK" is 

s the state where a sender cannot make a call to the other party. The code information interpretation control section 39 
checks whether the "Call OK" was sent or not (step S184). If "OK," a connection of voice or image will made just as a 
normal telephone or a television telephone will be connected (step 185) and a normal call will become possible. Of 
course, code information such as characters may be transmitted and received. When "Call not OK" is received, a 
message from a receiving side is received (step S186). This message is such, for example, as "Ueda is now out," and 

10 includes a code controlling a terminal which received the absence message. The code contained in the received mes- 
sage is interpreted by the code information interpretation control section 39, and the terminal is operated according to 
the interpretation (step S 187). The code is interpreted and a message which is presented to a user is output as needed 
(step S188). Then, there becomes a waiting state for an input from a user (step S189). This means waiting for a user 
to click "YES" with a mouse, for example, when "Do you leave some message?" is displayed in step S188. But when 

15 an input from a user is not expected by the code interpretation in step S187, there are some cases where this part is 
omitted. Also, when a plurality of user's inputs are needed by the code interpretation, there are also some cases where 
loop processing between step S187 and step S189 or between step S188 and step S189 is performed such that a 
different message is output by a user's input and then a user's input is again performed with respect to the message. 
If the user's input is completed; a response corresponding to that will be transmitted (step S190). This response, as 

20 with the absence message, also consists of data and control commands. If the foregoing is completed, cut processing 
for completing communication will be performed (step S191). Next the flow of the receiving side will be described. A 
calling signal is first received and a communication line is established by the communication section 35 (step S192). 
The absence judging section 37 then judges if the user of the terminal on the receiving side is absent (step S193). In 
this embodiment it is judged whether the mode of the terminal has already been shifted to an absence mode repre- 
ss sentative of absence. And, when there is not the absence mode, the user is notified of a call request by ringing a calling 
sound (step S1 94), and whether there is a response is judged (step S1 95). When there is a response, the code of "Call 
OK" is sent (step S1 96) and the voice or image connection between users is made (step S1 97). When a user is absent 
or there is no response, "Call not OK" is sent (step S1 98) and an absence message previously stored is sent by means 
of the message transmitting section 38 (step S1 99). After the transmission of the absence message, a response from 

30 the other party is received (step S200) and a history of calls is stored in the secondary storage section 36 (step S201 ). 
After the storage of the history, the effect that a message exists is displayed on the display section 34 of the terminal 
on the receiving side (step S202). If the foregoing processing is completed, cut processing of a communication line 
will be performed (step S203). Note that after the message transmission in step S1 99, the communication line may be 
cut immediately, and at the time of the response transmission in step S190 the other party may be called again and 

35 electronic mail may be sent. 

A case where a user views the messages left in the terminal will hereinafter be described while referring to a 
flowchart of FIG. 17. The flowchart shown in FIG. 17 shows the flow after the mode of the terminal has been shifted 
to a mode displaying messages left. First, history information such that from whom and at what time messages were 
left is called from the secondary storage section 36 and displayed on the display section 34 in the form of a list (step 

40 S211). Since it is possible in the ISDN to know the telephone number of the other party and store it in the secondary 
storage section 36, it is possible to know the other part from the telephone number or previously stored information. 
Likewise, since in the electronic mail on the LAN the address of the other party can also be obtained as a code, it is 
also possible to automatically know the information of the other party. Next the user selects a desired message from 
the message list (step S212). If the user now selects "END", the mode displaying messages will be completed. If 

45 "History" is selected, messages corresponding to it will be displayed (step S21 3) and whether a request to send exists 
among the messages will be checked (step S214). If a request to send exists, a user will be inquired of whether 
transmission is performed (step S215). if the user inputs the effect that transmission is performed, a line will be auto- 
matically connected to a person who sent the request to send (step S216). The procedure of the call is the same as 
the flow on the above-mentioned sending side. In this embodiment a description has been made of the control of the 

50 automatic transmission, but if a command contained in a message can take a form of a sort of program, a sequence 
such that a description of a commodity can be automatically taken out or the order of a commodity can be automatically 
received can be put in addition to the selection of a transmission. If a call is completed, a mark meaning a message 
has already been processed will be applied to the history list (step S217). Whether an unprocessed message exists 
is judged in step S218. If an unprocessed message exists, then the operation will return to the history selection. If the 

55 processing of all histories is completed, then a message will be deleted (step S219) and this mode will be completed. 

An example of the message displayed on the terminal on a sender side is shown in FIG. 18: In this case, besides 
the message, processing is selected from three kinds, "please telephone," "telephone later," and "leave a message." 
If the "leave a message" is selected, a mode inputting a message will be displayed as shown in FIG. 19. An example 
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of a list of histories is shown in FIG. 20. The display or selection of FIG. 20 is controlled by the command contained in 
the received message. Of course, the routine on the display terminal side can be used for the display or the processing 
such as an actual input by a mouse. This example is a display of only characters, but it is desirable that voice, figures, 
or images be handled. 

s A second embodiment of the terminal equipment of the present invention will hereinafter be described while re- 

ferring to the drawings. 

In the construction of this embodiment, a fixed message storage section 42 as fixed pattern storage means for 
storing a plurality of fixed absence message patterns is added to the construction of the first embodiment, as shown 
in FIG. 34. 

10 Now, the operation storing an absence message by this embodiment will be described while referring to a flowchart 

of FIG. 21 . In the state where a request to change a message is accepted (step S301 ), a user selects one of a plurality 
of absence messages (step S302). The selected message is then registered as an absence message (step S303). 
Two absence message examples are shown in FIGs. 22 (a) and 22 (b), and these examples have been previously 
stored. FIG. 22 (a) is an example of the type where one of "please telephone," "telephone later," and "leave a message" 

75 is selected. FIG. 22 (b) is an example of the type where a screen inputting a message first appears, and a previously 
registered user's name is displayed in the [Name] of the message screen. Note that when a telephone number, the 
mail address of the other party, or the name of the other party can be specified, a message can be selected according 
to the other party. For example, in the case of Mr. A the message of FIG. 22 (a) can be transmitted and in the other 
cases the message of FIG. 22 (b) can be transmitted. 

20 a third embodiment of the terminal equipment of the present invention will hereinafter be described while referring 

to the drawings. 

In the construction of this embodiment, a message editing section 43 as message making means for making a 
user's own message is added to the construction of the first embodiment, as shown in FIG. 35. 

Now, the operation making a user's own message by this embodiment will be described while referring to FIG. 23. 

25 First, a request to change a message is accepted (step S401) and a message edit function is operated in order to 
make a user's own message (step S402). If the user's own message is completed, it will be registered as a new absence 
message (step S403). An example of the absence message made by this processing is shown in FIG. 24. This is an 
example of the message of mail order. For example, it is possible to make a tree structure so that when "want to order 
a commodity" is selected, a screen for ordering a commodity is next displayed. An example of the structure of the 

30 absence message is shown in FIG. 25. The absence message shown in this figure are collected at units of pages. It 
is desirable that the page match with a display unit such as that shown in FIG. 24. Each page consists of output data 
and a control code for the output data. The output data is data such as characters of, for example, "Thank you for your 
continued business.", figures, and voice. The code is a sort of program describing, for example, how processing will 
be performed if an item such as "please telephone" is selected. An example of codes written in program language is 

35 shown in FIG. 26. In this example, the processes, which are performed when there occurs an event such that a message 
was opened or that a box was selected by clicking a mouse, are mainly stated. This example indicates that, for example, 
if "boxl" is pressed, then a code of "need tel" will be sent to the other party and page 2 will be displayed. 

A fourth embodiment of the terminal equipment of the present invention will hereinafter be described while referring 
to the drawings. This embodiment has the same construction as any of the first to third embodiments described above 

40 and is provided with a function where transmission data and information requesting a call are sent to the other party 
at the same time, and when the other party receives the transmission data, a call with the other party is performed with 
a single operation. 

The operation of this embodiment will be described while referring to a flowchart of FIG. 27. First, transmission 
data is set (step S501). Document data previously made can also be specified, and transmission data may be made 

45 at that place. Then, the other party of the communication is specified (step S502) and the specified data is transmitted 
(step S503). The following steps S504 to S51 2 correspond to the steps S183 to S191 in the flowchart diagram of FIG. 
1 6 of the first embodiment, respectively. At the receiving side the transmitted data is received (step S514) and the user 
is notified of the data reception (step S515). Then, whether there is a call request is checked (step S516). When there 
is a call request, the user is called (step S517). The following steps S518 to S526 correspond to the steps S195 to 

so S203 in the flowchart diagram of FIG. 16 of the first embodiment, respectively. An example of the transmission data 
in this embodiment is shown in FIG. 28, and an example of the call request setting is shown in FIG. 29. In this case, 
if "After transmission, make a call" is selected, the other party will be called after the data shown in FIG. 28 is transmitted. 
With this, the transmitted data is displayed and a call becomes possible while viewing that display. 

A fifth embodiment of the terminal equipment of the present invention will hereinafter be described while referring 

55 to the drawings. This embodiment has the same construction as any of the first to third embodiments described above 
and is provided with a function where transmission data and information requesting a call are sent to the other party 
at the same time, and when the other party reproduces the transmission data, a call to the other party is performed 
with a single operation. The operation of this embodiment will be described while referring to a flowchart of FIG. 30. 
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First, transmission data is set (step S601) and a call request is set (step S602). Then, the other party of the commu- 
nication is specified (step S603) and the specified data is transmitted (step S604). At the receiving side the transmitted 
data is received (step S605) and the user is notified of the data reception (step S606). 

This function is similar to the fourth embodiment but the fourth embodiment meets the demand that a call is made 

5 immediately after document data is transmitted, i.e., at the same time a sender transmits a document, the sender 
desires to make a call. On the other hand, this embodiment meets the demand that a document is transmitted and a 
receiver desires to make a call when seeing the document. In other words, in the fourth embodiment a sender decides 
if a call is made, however, in this embodiment a receiver decides if a call is made. An example of displaying data 
transmitted by this embodiment is shown in FIG. 31 . A display requesting to make a call after reading data is shown 

10 in the lower right of FIG. 31 , and if this display is pressed, a call with the sender will becorfie possible. 

While the message at the time of absence, the telephone request immediately after data transmission, and the 
telephone request at the time of data display have been separately described in the first, fourth, and fifth embodiments, 
it is desirable that these operations be all performed with a single terminal. For this purpose, a judgment of whether 
the first request is a request to make a call or a request to send data is needed, but this judgment can be realized by 

* 5 first sending a code for judgment. If the judgment code is made so that a response is returned, a terminal which cannot 
interpret the judgment code cannot return a response and therefore it can be judged whether a terminal has the function 
of the above-mentioned embodiments. 

A sixth embodiment of the terminal equipment of the present invention will hereinafter be described while referring 
to the drawings. This embodiment has the same construction as any of the first to third embodiments described above 

20 and the input data from a terminal has the same form as the absence message. 

The operation of the data input of this embodiment will be described while referring to a flowchart of FIG. 32. First, 
a memo input request is received (step S701) and a screen for inputting a memo is displayed (step S702). Then, a 
user inputs a message (step S703) and the history is stored (step S704). The history stored here, as with other received 
histories, is processed according to the flowchart shown in FIG. 17. A display example of the memo input of this 

25 embodiment is shown in FIG. 33. Since a message which is sent from an external communication and a message 
which is input with this terminal are processed as the same history and are collectively displayed, the user does not 
need to process two messages, a message of a telephone and a message left on a desk. This invention can also have 
a selection such that when histories are displayed, only messages which are input by this terminal are displayed or 
not displayed according to a request from a user, or have a wide variety of sorting methods, such as a method of sorting 

30 messages in order of arrival time or in order of the other party name. 

While the subject invention has been described with relation to the preferred embodiments, various modifications 
and adaptations thereof will now be apparent to those skilled in the art. All such modifications and adaptations as fall 
within the scope of the appended claims are intended to be covered thereby. 

35 

Claims 

1. Communication equipment for transmitting and receiving information including all or some of characters, images, 
.figures, voice, music data, and digitized data, characterized by comprising: 

40 

resource information storing means (5) for storing information on a resource comprising hardware and software 
for processing data; 

negotiation means (10) for communicating with other communication equipment on a receiving side to judge 
if said other communication equipment on the receiving side has the same resource; and 
45 conversion means (7) which, when said other communication equipment on the receiving side does not have 

the same resource, performs data conversion, based on a conversion table (8) stating conversion means for 
converting data to be transmitted to data that said other communication equipment on the receiving side can 
process. 

50 2. A communication equipment as set forth in claim 1 , further comprising; 

performance evaluation value storing means (11) for storing a performance evaluation value representative 
of calculation performance of said communication equipment; and 

performance comparing means (12) for comparing said performance evaluation value of said communication 
55 equipment with a performance evaluation value of said other communication equipment on the receiving side; 

and 

wherein said performance evaluation value of said communication equipment and said performance evaluation 
value of said other communication equipment on the receiving side are compared and said data conversion 
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is performed with one of said communication equipment which is superior in performance evaluation value. 

3. A communication equipment as set forth in claim 1 , further comprising: 

original-address storing means (22) for storing where original data exists with respect to each data; and 
original-address adding means (23) for adding, at the time of communication, information on where original 
data exists; and 

wherein, when said original data is desired to be obtained at said other communication equipment on the* 
receiving side, said original data is obtained from the other communication equipment having said original 
data, based on an instruction from a user. 

4. A communication equipment as set forth in claim 1 , wherein said conversion table (8) and said resource information 
storing means (5) are a writable medium. 

5. A communication equipment as set forth in claim 1 , further comprising: 

conversion requesting means (24) for requesting data conversion of a third communication equipment differing 
from said communication equipment and said other communication equipment on the receiving side; and 
conversion accepting means (25) for accepting conversion from the other communication equipment; and 
wherein, when data cannot be converted at said communication equipment to a form that said other commu- 
nication equipment on the receiving side can process, data conversion is requested of said third communication 
equipment and the converted data is sent to said other communication equipment on the receiving side. 

6. A communication equipment as set forth in claim 1 , further comprising: 

communication time estimating means (26) for estimating a communication time needed for data transmission 
for each of various data conversions; 

display means (1 ) for displaying an evaluation time of said communication time for each said data conversion; 
and 

selection means (21 ) for selecting an arbitrary method based on information on the kind of said data conversion 
and said communication time displayed on the said display means. 

7. A communication equipment as set forth in claim 1 , further comprising: 

output-information storing means (27) for storing information including software for processing current data to 
be transmitted, and 

wherein, when said other communication equipment does not have said information including software for 
processing current data but communication equipment on a sending side has said information, said information 
is transmitted together with said current data. 

8. Terminal equipment for transmitting and receiving a message consisting of data such as voice, characters, and 
figures, and a code controlling an operation of a terminal, characterized by comprising: 

absence judging means (37) which, when a message is received, judges that a user is absent; 
transmitting means (38) which, when the user is judged to be absent by said absence judging means, auto- 
matically transmits an absence message to a sender of the received message; 

secondary storage means (36) for storing transmission messages, reception messages, a history of transmis- 
sions and receptions, and data characteristic to senders; and 

display means (34) for displaying said history stored in said secondary storage means as character information. 

9. A terminal equipment as set forth in claim 8, further comprising code information control means (39) which, when 
the user selects the other party of transmission from said history displayed on said display means, provides control 
so that a message is transmitted by use of said data stored in said secondary storage means. 

10. A terminal equipment as set forth in claim 8, further comprising fixed-pattern storage means (42) for storing a 
plurality of patterns of said absence message. 

11. A terminal equipment as set forth in claim 8, further comprising message editing means (43) for a user to make 
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said absence message. 

12. A terminal equipment as set forth in claim 9, where said code information control means receives a message 
including a code requesting communication and provides control so that communication with a sender is performed 
when the user selects performing communication. 

13. A terminal equipment as set forth in claim 9, where said code information control means provides control so that 
when a message is displayed, a message including a code requesting communication is displayed on said display 
means and when the user selects performing communication, communication with a sender is performed. 

14. A terminal equipment as set forth in claim 8, where said secondary storage means stores data, which the user 
inputs, in the same data form as said absence message. 

15. Data communication apparatus for transmitting data to a receiving data communication device, including means 
for storing information concerning data processing capabilities of the apparatus, means for comparing the data 
processing capabilities of the apparatus, as represented by said information in the storing means, with the data 
processing capabilities of the receiving data communication device, as represented by information received from 
said device, means operable in the event that the comparing means determines a mismatch in the processing 
capabilites of said apparatus and said device, to select a form of data conversion required in order to convert the 
data into a form capable of being processed by said receiving data communication device. 
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Sakamoto is now in a conference. 

Please select your business from the followings 

because he will contact when he returns. 

□ please telephone 

□ telephone later 

□ leave a message 

Coir) C&lre*) 
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Please write your message below 

because it is reported. (folO <CanceD 



The businnes trip on 15th has been cancelled. 



FIG. 20 



5 phone calls received. 

When viewing the message , please click on the 
following names. 



6/27/94 1423 Mr.Saka 

6/27/94 15X13 Mr.Yama 

6/27/94 15:12 Mr.Hase 

6/27/94 15:42 Mr.Da 

6/27/94 1654 Mr.SeKi (043-299-6709) 
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[Name] is now out. 

Please select your business from the folbwings. 

□ please telephone 

□ telephone later 

□ leave a message 



[Name] is now out. 
Please write your message below. CjOK 

Message 
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Thank you for your continued business. 
Please select your business from the followings, 

□ want to hear a description of a commodity 

□ want to order a commodity 

□ please telephone 

□ leave a message 

_y 
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Output data 
Code 
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on open 

display pagel data 
end 

on boxl pressed 
send "need tel" 
goto page 2 

end 

on box2 pressed 
send "will tell" 
goto page 3 

on box3 pressed 
goto page Memo 

end 
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Next regular meeting is as follows. 
13:00 ,19th July 

19F Conference room of Makuhari Building. 
Kaihin-makuhari station of Keiyo line 



MTGBLG. 




Makuhari V 
BLG. 



FIG. 29 



Message to Mr.Taro Sakamoto 



Selection of Transmitting Modes 
(Only transmit) 

(After transmission , make a call) 
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( The message from Mr.Ueda has been received. ) 

Next regular meeting is as follows. 
13:00, 19th July 

19F Conference room of Makuhari Building. 
Kaihin-makuhari station of Keiyo line 




Please call after reading. Ueda (telephone) 
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Ueda has now left his seat. 
Please write your message below. (jQK 

Message * 
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